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S3'Qi2j D\^^, C\X\mm^ t}s.m H^&h ^BH^ aiaSAI (redundancy) S ^i:>16K)1 dIM aiOlM ^^6fe 

^Oia. ^'2^ aiSJ ^Ei^» B^0\\ ^2} (short-term) dl00A|. ^ ^OiSj 51^011 £|00AI (long-te 

rm) S CELP ^CHOllAi^. Old-ief S^^SM. 2 J^2\ ^Ei ^, H^e^M (formant) ^EH ^ Elx} gEiOII 2I6H S.m^^a. 

0|B^t^ :?|^^ 2 :^H°I PX|§ ^EI°J II^^fOIE^SM 3i|A^5^^ aiOia. HSDh^ (EEt^. "LPC (linear predicton coefficients) mB 

mo. m^, 0! mE\mm o\D\A\dio^ mn, mmo\ ^^^^ 2 :)h°i ^ehms o\j\A\d\^ s^oii. (codebook) u]£i oi:?i 
wsseoiiAi cHi^ Ehsol esoii eam^xia sssq^mi 4=se^cK ^01 m^umms: (1) lpc ga, (2) nixi 

§Ef. ^ (3) 0\J\ (excitation) a 3 :^HS| S^on 3!0ia, 

a^. ^ ci^sa^fe Ai>^ij (100) oil \:}\^ m^^oick 01 Air^ij^ ^ch (102), :;^h^ (104). ^ ci^cn (106) m ^mmci. xm (io4) ^ 

#6! XH^. XHS OHfll 4^ SlCf. ^CH (102) ^ PXIgSf^ SSS 4^<yaH2. g^2J ^SSe UE|L4I^ mE}D\E\mm ^#5m, 01 

il^d^DlElee oi^ ^Mgo^ g^x^a5^ol aiy (i04) s a^e^c^. ci^ch (los) ^ xHy (io4) £¥9 biM ^.^jsm n ^ 

CELP C\B S^^OI ^^k^ AFgEI^ 2iCf. CELP ^s.m ^S^^^ ?|6h01, PSCH (106) ^ 

H ii!sS ^^^Al^ ei3P (102) S^e.^ CELP 3S 2^ (^H^ "S5S"^^ Sii) S A^goHOf E^P. CELP A^S 

s>j Aii^^eoi e« QioiEis s^a^ g^oii. n tiimm amsi celp 3s hsb^s^ei p^ celp 3s sea^s ^^ai^i^ 
201 d^^^6^p. 

0|^^£^ ^^K)il CHE^ ^eH^ ^^^'^ (tandem) 3S"o^ gXiaOi 2iP. £ 2 ^ CELP 55i!^^¥P CELP S^^^ ^ 
&A|5I^ |Hg 3S Al^ij (200) 21 M^SOIP. 01 Al^^ljg CELP P^P (206) ^ CELP ei^CH (202) M 5^^t.^P. 

CELP 551! P^P (206) ^ 6^UH| CELP S5!l (01^, "gj^" SSSOIE^ If) S A^g5^01 oj^SS (0|^, "^i^" <M^a^ ^^) S 

4^i^l]^^P. P3P (206) ^ P3S5h01 ^Se^P. CELP SSS ei^P (202) ^ P3SQ <y^S 

4^<:i]6H), CELP A^g6^01 oiM ejsaahoi sbshs <ymM ^^^ai^p. oi£i§^ seg>^^Hi ^fi^^ gg^ p^^si ej 

e CELP:?I&^-CELP:P|&^ (CELP-based to CELP-based) SSP IiH?L! ^t^S g>^S ^ SxjOtP. 01 m^m am 

5so}e ■)\\^mm CELP S3i!^^¥a CELP ^^6^01 S^Sf^ gP :^1I4^SS ^^A|5I^ 5so^e ^^E> 

DIP ^ rn^ow □^eo^^ nixi ^ mamiaes ej^ celp sss^^^a celp hbs^s ^g^a^oi nixi ^ 
^^mRmo\E\mm ^^ai^i^ oi:?i H^d^□l9 ^^I'le s^ote nfamia h^eim mE\9\ s^cng 

CELP 55ttS| £P^¥a CELP 2^ SP^ ^Wgof^ 2S SP ?jbia. Sso^e pgj bllO|>^« 2m 

celp s5fl°i as tfiioi^isva mm celp ssssj aa tHioi^^s titHum^ as mioi>^ amas as^^p. 

n grs^. iiHejsi ssohE 5ii4=eg celp S5i!^^¥a mm celp sea^^ ^^ai^i^ m Ma iiH?i!°i mxi gi 
n^eioiame celp sBti^^^p mm celp ^e^Ai^i^ e+^is s^^t^p. sa :^i4^#s ^^m^\^ 

^, S^ofE gEi :^ll4^ee CELP S5a2^¥a CELP S5!!^S ^^A|3!^ Eh:>ll. ^^Ah D\\4-m2\ S,m SPM CELP SSS^ 2 
^ SP^¥a CELP 55aej 2S 2P^ ^tHlimfe n miXtm DW^mm (LSP: nne spectrum pair) 9.^ &^Md\^ 

^:^\. n j\\^m^ Ei^mo\±m celp 55a as biioi>i^¥a mm celp S5a as mioi^^ ^hHHSF^ &:?iL n mii\9\ d\\ 
^mm LSP sBi!^^¥a celp s^a^^ ^^ai^ mm ^a ?ii4=MS ^sai5i^ B:n\m mx\ ai EFaoi 
Bmm ^^^Ai5i^ 2^m mx\ ^ ^^a□laee A^e6^o1 m^m t^^ahoi as! ^yms ««ai5i^ a! aea k s 
^e.^^ ::^i4=MS A^ga^o1 mm nixi ^ 32^ Wdmiass s^a^^ ^^\\m s§ft^p. 

e ^^saj ois^ e!S 39 a^oii °|5H opi£i^ ei^' Ma°j xmm «l:?^^^p^al s^p. 

23 ¥a:?f 20 SxllM S©H ¥^g UaLH^ 23^ &5mOj ^Allol aSS2SM|. g ^^SS| ^S. gj OISMOI P^ S 

^5H2P. 

2 1 ^ PII^^ ei^S, P3SoF^ AI::^ijHi M^2. 

2 2 S^ CELP SSa^S^a CELP 53a2S ^tFA|3|^ g!S 3S Al^^gJ^i »^2. 
2 3 S CELP P3P2I M^2. 
2 4^ CELP 3PS| S^2. 

2 5 ^ ^gSI S ^AlOtlOII DEfa CELP :?iet-CELP J\B S3P ^E^M UaLH^ M^^XtM. 

2 6^ CELP :?iaf-CELP I?!^ M3P ]IH?L! a&:?IS UaLH^ 2. 

2 7. 8 a 9 s as2j g ^Aioiioii cug ssohe II^^^□|E^ ^sh:?i2j m^m uaLH^ m^^xm. 
2 10 g e ^^ssi ^ ^Aioiioii CUM oi:?i maoia ^&D\2i m^'m uauife m^^xm, 
2 11^ ^^D\2\ B^m uaLH^ m^^xm. 
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■i. I 

£ i'2 wui lifamia ^m^m a x^*^l8^:>^l u&yp. 

^AlOtl 

0I8K S gS2| bf^S!& ^AIOIIM ^M\9\ SSSfQ. ^§ 9311. ^S. S UHXISS «S8Hie, Olfe 0I|A|2!SJ aoiDf. SaXffe S 

ai ^'goni s:n am 93ii. si hhxiss ^ai^^ 4= ata. ^ ^^se iJ xi^^ mmsh ssf Ai^sse sssf 
cfgf& §a ^ g<y Ai:i:iiMoii A^gs 4= /Hbi^g coma mi^ S6! Ai^iieoii b^g5Jg^:)ll 4^ sick 

s ^sg 2 ^^os ^s§m. an, celp 3ch si celp pscsa si^5^fe celp sqi (codec) oii wsh ^stto. cfgos. b^ 

^5!§h ^AIWIOII mB 1IH5J gS&CJ. 

d^gS!g^ ^AlOtlM ^gSPI aOII. aXH E 1 21 OIIAISie! celp A|>ig|°J SSS-Klf. 01 ^SOIIAIfe. CELP 3a (102) S«0|| 2|& 

□ AlSSfeOII 2jgJ laiiH ^^^S.^ SSSfP. ^51. LPC 3II4=SS gf AII^SI gf§<^s SO\M ZI ^011, LPC D\\^m 

m s^e^s gEjoii ij^&a. n ^oii. umxi Eh£foiEis(3=^ ejsii^, :Hiej. nixi eiizi, ^ mx\ d\\21)°\ :?f§SfSoi sse^e g 

CELP (Code Excited Linear Predictive) CiaCH 

a^s QioiEi w^mm 2i^s\^ 4=<y@ msmiEies blg^x^s^5^fe s^ii. s oi msiD\&m^^& <msb ^w^ssffe 
s&&a. e« nfsfoiEimM A^so^ol, 3=^ m&^mw j»=?^mQ. 

E 3 S CELP CiaCH (106) 2J g^EOIU. CELP PSCH (106) (302). :HieJ^ (gain element) (304). niXI m& (306). S 

so^S get (308). SriiM^EIM SS&a. ^ g^2| ^e^^&J ^^js fioigjy 

Ssove gE) (308) (LPC gEIBmC S) S^2| g), 01 SI gJ^S S^SShfe 4= 2ill, SEIilOII 2I8H 

^^4y@ g!2H m^2i S5! ^IIJ4'¥e2J S5! ^m4=M UtSlCf. 5 = gEI (308) fe, 

l/A(z)=l-a,2»-....a„2*{l) 

Si SEH2I PXIg SEIOICf. 2 = 2^^ gE| (308)21 794- (a, ••••a„) 2 = 2^1^ HEI 3114^ SEfe LPC 3ll4=£f Sm. 

mil ma (306) g^oi 4iEisjgfe se^oii m& (cord) ss^ei sasife ^^isjei s^rgg esisshfe sxis ^ate 4- sia. 

s^g 3Hg]if HisvEi bhs^^o^ uo^:3^fe g:3igf aiois] ^gsf bi<Mg Ahg^fgoii 2|sh ^^^eid. ±i\mB esi oiis 

S. "low"OilAjfe O Oi:n. "day-OliAlfe A OlCf. eSOl ^£ia£IX| SeiOjl. Elxl ^EHfe :'ie5^os oj^s ^gAI^IXi S^OII 
StCf. ±^\mSiX\ QtB S^S XlgOllAi 4=^S S6H SIilS Dmm9.^IM a^aa. i!i£l2f£IX| S°l diss, d|£f su 

AFOI 21 -4=^011 2I8II g^£|^ "these"01l Alfe TH Olffl, ^^lA SL|At0|2| 4=^011 °J8H §^£lfe "shuffle" Oil Alfe FF Oia. E\X\ gE| (3 
06) fe. 

1/P(2) = 1/(1 • b z •••) = 1 + b 2" 4- b' z-»- + . . . 

(302) S diaiSfEIXI a^g M^LH°l sea EaSHSIfe a 4:£ISf@ S^21 3ES2J 01:?| (excitation) m. 4= 

S!CK bHS S§ #2^011, g«S SeOII 21811 □xll@a. (302) g BjEISSf 8^fe aS QIOIEH ?-IHaS 

nsetcf. eiiEias eieiri: I Oil met 3«ejv (304) <ye!a hieim Jiiej m£}DiEi (g) oii asi 

3 = ^ (302) S 3lie!¥ (304) S SSe 4* SIP. 3 = ^21 S»S 3=^ S!!EI£f ShCf. 3lie!¥ (304) OIIS MOJ 
D\S.M =?mm 4= SID. 

s^s^Ei (postfiiter) (310) 3H^LH2i mamiEi gfx^s^oll 2I8H gfxisf s§ sesa "g&^s^"s^fec^l A^M^c^. oieigf 
s, 2!S 6!m oimxig :>m^ ^Et4' cH^aoimfe ej^& 4= sixie.K e tim oimxig :7tj:ife ^^4= cH^aoiiAife 2i^m ^ aa. o\^^ 
& ^^21 oisM 3^xp| ?i6ii, s>:Mi!Ei (310) ej^8Pioii sas^3Cl as ^^4= 891011 cH as sse ej^'8P|OI| gfi& ^^4- 

g?iOII CH 5|S Sga gj^5Fei2 t>a. Oianth S;i:^^E1i!S Proc. ICASSP(1987), J-H. Chen ^ A. Gersho 2| "Real-Time Vector APC 
Speech Coding at 4800 bps with Adaptive Postfiltering". ^ Proc. ICASSP 829-32 (Tokyo, Japan, 1986a 41!), N.S. Jayant S V. Ramam 
oorthy 2| "Adaptive Postfiltering of Speech" Oil CH XfAllol 51X11301 SlCf. 

m ^AjoiioiiAife, c\x\mst& s^2i 2f naias sm 01^21 Ai^MaiaeM ss&a. ^ AiMHaiaoii m[o\. & Aiie2i s« mm\B 

as CELP CI3CH (106) Oil 21J\S10\ gf^S .(n) 2J Sm2J AISHSISa ^-^mCi. m£hDlEiaS SH^ Q1^± ( 1 ). 311 

2J (G), nixl BHZI (L), Hlxl 3|iei (b), ai gEI 34l=4a (a, ... a„) m SSghCf. (302) °l ShU2| ei|Eie 21^:^ (I) Oil II^E^ <!d 

iiiofoi. 3iiei (G) Oil mei ^Bw^^mtn. e\x\ mB (306) s 5=eiM hei (308) m cAJm^ai A^ge^c^. ni» na (306) ^ nixi 3iiej (w 

S mXI 2H3 (L) Oil (Oa 6f3l fiSiS SHfi? S!|E|0ll 5[g&a. Hsoje gg (308) S.^°im WB 3||4'M (a^ 0,, 

(306) Oil 2I8H asa ^ysoii sfgsFoi &sa ^ni» 6!s .(n)S s^^Amcf. 

0131 a§ 01!^ (CELP) 3CH 
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£ 4 ^ CELP e»3CH (102) Hj M^^oiCf. CELP e!3CH (102) (302), :HI2i¥ (304), Hl^l (306). SSQ^M gEl(308) 

. ej^' (410), lpc ma (412). (4i4). m m^m^ (416) g s^^thci. celp ej^a (102) ^ nai^e ^ Ai^naia 

mmsi^ c\x\m ^m, s(n)m ^iJiishcf. Ai^Haiaoii msK)!, celp ei^cn (102) ^ 3 /H^Haismsi <Mmg ^s6^fe 
t.^ AiiMsj m^\n\E\mm dim n^dmiEisM g^x^a6^01 celp cisch (106) s ^^^^c^. ti^£^ aoi. celp psch (106 

) ^/Ol Eh£fD!ElMS A^gm01 M^. i^^g tfag^Lf. 

£ 4 s lpc -yw^^mm iw^mB s^oiiAi ^^sha. ^mm s(n) 2] ^ Ai^naiigjo^^Ei, lpc (412) ^ &6h 

^ofoiiAi gxis ^^sMoii 2ieH lpc :4l<:l^£^CK 01 lpc ^w^mm s=e^^ 008) s EJ^&^a. 

nau, nixi B^miEHS (b s D a admiEie (i ai 0 21 mm ¥h enoii/d 4^|H6^di, ^§ 1,^^011 2]m g>^soi£f t^cf. 
01 gf^oii mx\ m^lu\&m2^ ag^& aipaioi^ (candidate) ^mm celp ej^oioii e!:?^6^01 ^i^ .^^^ g 

mu. ^'^s\ Dw^ow CH§[ Mm. .(n) m ^\m:>\ (414) 21 ej^ ^iim tim. s (n) 2f tJintha. o\^^m tiijnoii sish ^^^a^ 

2xf Ms. r(n) M (416) Oil M^mC\. sl^SFV (416) ^ ^ EIxl n^amiEiMSI Om ^^mm M^3\ll 2.x[ M 

m. r(n) m ^mm M^mo, oi ^^^^□lE^s, ^ lpc (412) oii sjoh h^oi^ :?ji4.gs a^api ^6h 

£ 4 dl £A|^ ^AlOllOHAi^, ^MM s(n) S ei^' (perceptual weighting) m& (410) ^ ::^^S6^01. 01 D[S^ ^MMS 

MD\ (414) 21 ingsic^. oiai ^n^4^MoiiAi2i sx^m :?^eA|5l^Gll oigsa. 

2^ ^m4=M01l 9Jim (EH. CH^CH ei^^^ ^ S^DK 0I2H^^ ei^ J\m ^^S^, Dl^^a Xll 5.414.796 ^^S2J SS "Varia 

ble Rate Vocoder" Oil CH ^^Ail6| ^SEJOi 9Ji9.D\, 3 Sx-il ygOl Oi:?|0|| ^Jl^ eig^Cf. 

(416) ^ 2 :?H2j B:>1|^ ^ Ejxl E^eiOIEiSe S^i^elO. (416) Elxl E^eiDIEI^S S^e^CK Elxl S 

4^g&ioii. o^^2!£ :>ioi6^xi 5^n::f (g = o). (416) oim. mx\ mn ^^^^□IE^ (l) ai eixi :>ii&! mE}0\& (w oil CH^^ e 

^ ::^F^Eh s^^eoi Elxl ma (306) on a^^a. a^a^ (4i6) ^ :?^e@ ^'^ s« moioii sx^ r(n) m m±mm^ l si b 

Elxl gEi2i Elxl enn (L) SI Elxl :>iie« (b) m ^afs, s^m ^A^e^ ^^^^^^ ^^Sshci. n ^oii. (4i6) ^ 

I ^ (G) 21 ^mm ^&mz\. slEl^ (0 oii cc^£^ ^di^a (302) ^^^b^ mm stss j\\2i (g) oii 

2)5H :Hie!¥ (304) 01IA1 ^Mmo\ Elxl gEI (306)0!IA1 A^g^^ ^^2] StMS ^«§^C^. (416) ^ 2xF r(n) M 

^ £1^:^:^ (0 ^ :Hie] (g) s <y^H[a. 

^ ^AldlOIIAI^. 2!^' ej^ ^EI (410) oii 2\m S« Ssoje gEd (308) oil LHSa Dm D\^m 2|e[ ga 

01! 3^g@a. aai ^aioiioiiai. D\m 21^ ma (4io) s j[md\ (4i4) agoii bH^i^ 4^ 2ia. 

celp :?l&^-CELP :?iet m?i 

ag3f ^soiiAife. ^^£1^ g^ nH^e. "s^- eixi E^d^Dle^M. ai "gj^" s^et^ ^ei :>ii4=ee ^§8f^ -gj^" celp s 

:^^xife m^oiE} mo. ^m, o\^^m e^^2i ^EfM. "e^" ai eixi E^afOlE^g, ^ ^m^" 5^21^ ^eh D\\4^mm m^m 
^ "mm" CELP :>^xl^ ^H?L!Ola^ §hCK ol£^e^ ^^^21 6m2j ^ge[ oHM£i^ioi<:3^ <:i]mss Ils^a^^ eiEiyioii ^^ifi 
mm M^^m 2!EiEiioi>i5fe aoicf. 

5E 5 ^ d^^^g^ ^Aioiioii g^SM ^S6h^ #^^3^tM0icK s&s 3 :?H2j &:nis as§.n:>. . fli i &:?iioiiAi^. &:xi 502 oii>m. 

g^ nH§L!2| 5^D}e :)j|4.pS o.^ Q£l_p ^oHo^^EI CELP H^^^ ^^AI^CL HI 2 B:NI0l|A]fe. BI^II 504 OilAi. g^ 

iiH3;j2i Elxl ai E^e.^DlElss ej^ celp ssa^^^a mm celp sstt^^ ^^m^u. hi 3 B:?iioiiAife. m^m&mm mm c 
ELP g^x^a:?lo^l 21 8h g^x^a&c^. 

£ 6 ^ om^sh ^Aioiioii mm ^^d\ (600) m ^^mo. (600) ^ s^oh^ II^d^□|Ei (620) ai oi::?i E^£f□|E^ 

(630) « SSHhCK SSQhE E^£^DIE^ ^^^:^l (620) ^ 5^E}M gEi :^I4^SS CELP S.°Ji2.^ S^Aj^ s^ei^ 

mE\ :^ii4-es ^^mc[. ssDhE E^^^□lEl (620) ^ ib^ sch ^^d\ (602). Efs wioi^ e&:>i (604). s H^stM ^ei ?ii4^ ^ 

(610A, 610B. 610C) g S^^^^CK Oi::^! EfB^OIEI ^^::'l (630) ^ Elxl SI aamiEiMS CELP SBJiH^ 

mm Elxl ai E^d^□|E^Sg ^^mO. 0\D\ E^B^OIEi ^^:?l (630) ^ ga i,^S:»l (606) ^^^D\ (searcher) (608) B 

£ 7. £ 8. a £ 9 ^ b^i^5{e^ ^Aioiioii mm s=2^M E^^^□|EI e&:?i2j g^^g ssg^ s^¥«^oick 

(610A) ^ gs m^mm 4^Mmc\. (6ioa) ^ 3| oj^ nH?L!2i h^s^m ma Dw^mm 2im celp sBa^s^Ei h 

^ ?HtHllO|| CELP ^^AI^CK CELP 5^2] -2%' 2Ei^ 3 S°i!01I 2J5H AFgEI^ Ssohe nig :?j|4.e21 UE} 

tdLf. b^^^^gf ^AlOllOIIAIfe. t^:?ll 702 OilAI. 2^m DW^mm ^^A^ 53t!^^ ^^Alt!0. S5!!2| 2^ 2CH 

m 2^m ssohe gei soho] ^0^2^ g&6^:Hl <y^&p. oi£i§h 4^S6^fe ssh :?i^^otoiiAi sxisioi s^a. ms. 

gj^ CELP HSfiOl S5!! 5 = eiM gEj :)|l4-ge Afgt^aS. 01 ^SS MSfimP. 

b:^i 704 0IIA1. sen 3WEI (602) ^s^i?! (610A) s^Ei ^^A^ :fli4^M2j eg ecHs gj^ CELP seaes^Ei 

CELP SBii 
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• • ' ^'O^^^AI^CK e.^ 2CH ?ibHE) (602) ^ eJEiMaiOlEi (612) aiAIOilOlEi (614) M 802 OJIAi. ^'^ 

CELP 2c^::?^ celp ^°jis\ scHsa b^s en. eiEisaiioiEi (612) ^ ^:?f ;q|ga^^ eiEiMaioi^i^ e^^s isef 

m ^Aiojioiioii/d^. :^i4^^s 0 9.^ ^smo. 804 o\\m, celp ssshi 2c^:>^ celp sshhj scnsa 
w, aiAioiioiEi (614) ^ D\\^ms\ 4^g 2,^^Ai3i^ aioicHioii!^ s§^c^. g ^AioiioiiAi^. :^i4^se B^ai 0 c« 

ai&D. ol^^^^ eiasaioi^ s GiiAioiioi^ s^rs gsH :?i^^ok)iiai sxisioi siCF. 5114^ eiM £Diiei s.mmM. mm^ ^^ 

B6hoi. sMg^ d^e MS. a! celp hbssj 2G^:?^ ^gafps. ea sen ^jwgg s^smp. 

(6IOB) ^ eS 2CH ^WEI (602) ^¥Ei SCH §§9 gEI ?jl4^SS 4^<:iiam. 3 :>jl4^SS SfA^ SBSo^^E) e}^ m| 

Ol^i-^WgOll ^Sef CELP SSfio^ ^t^AI^Df. CELP 55821 E^S tHIOl:^^ 558 1^^ E^^^□IE:les] ^MS eilOIM. ^. H^SfM &S 
msmiEISSI ^Ei£l 4=M UE^yiCf. d^^^S■g^ ^AIOIIOIIAI^. B^II 706 0IIA1, «^A^ 51l4^Mg (LSP) 535^^ ^^AI^P. 

Ef^' tfllOl^ ^\ME\ (604) ^ (610B) ^¥Ei LSP 4^<ii]am. 708 Oim. 3 LSP D\\^m9] E}^ tHIO|:^^M CELP 53i!°J 

EfgJ bll0|:±:^¥Ei CELP S°i!2J Efgj tHIOI^S ^WHttO. Ei^ mO\± ^tHE) (604) ^ SJElMaiOIEl (622) §1 PIAIOIIOlEi (624) M 
5&e^CK E+:»ll 902 OIIAI. ^'^ CELP 53t!2| EfS b||0|::^:?h CELP SSBHi EfS btlOI^MD W (^. ^MMg CH ^:HI Mgif 
IIH). eiEISaiOlEi (622) ^ 4=S e:?FA|3|fe ej EiM^llOl B^'M ^shCK 904 0\\M, CELP 55S^ EliJ mO\±J\ 

CELP ElgJ WlOlr^Sa [EH (^. ^MMM CH 5^01 A^g^^ (Di), CHIAIEHIOIE] (624) ^ ^SM^J 4^B ^^4:A|5|^ QIIAI 0110|<:f 

S |yt^CK 0|^^°^ £iEiM51IO|<!3 ^ Ql A| DilOli!^ &^5H i^l^^O^OJI/H 5XI£I(>I g^. CELP S5I12J EfS bilOl^l^F C 

(610C) Eigj biioi:^ ^me\ (604) ^¥Ei Efgj mioi^ s^e^^ ^eh 4=<yam. 710 oiiAj, n lsp s5S 

^S¥E1 celp 59i!^^ ^&A|^a. gg, CELP 55tfO| LSP S3S Ssohe gE| D\\4^mm A^gs^Cf^, 01 M^fiSm. 

(611) ^ ^^:?! (610C) ^¥61 5so^E :)ii4^MS ^<yaF3. 712 oiiai. 3 H^ahe gEi :?ii4-Me &*xfa&ci. 

ii\ 2 &:?iioiiAH^. 504 oiiAi. hh^sj nixi ^ ^^d^□lE^M ("oi:?i" EfdmiEid^3£ m) m Ei^ celp s5a^^¥Ei 

CELP S5t!^^ at^Ai^ja. £ 10 g ^ d^^^^§^ ^Aioiioii c^M oi:?i rndfoiEi (630) 2j S5[s uEiLHfe M^^xmo] 

a. 

£ 6 e i,^^a^^, if^::'! (606) ^ iin^°i nixi ^ E^dmiEiMg ^^^iiiehCK 3:^1 1002 owm. ieoe) ^. 

Sso^e EFBhDIEH ^^^Dl (620) dl 2J§H ^^^9 S^&h^ ^Ei DW^m, ^ ^'^ ^ nixl 0\D\ m^\D\E:\mm A^Saf01. "Ef51! Mm" 

EJtH iiii^M ^^^Al^a. 3 1004 OIIAI. (6O8) ^, ^0\. celp P3LH (106) oil 2I6H MgSjfe 

^A^e^ A^sa^01, s nixi mamiEiss ^^ck . 3 (eos) ^ mE}o\Bmm %^x[mmQ. 

£ 11 ^ e ^^s^ b^^^^£^ ^Aioiioii mm ieos) 2\ m^m ue^lh^ m^^xmo\Q. o\^^m s^oiiAife, 1104 oiiai, ( 
608) fe' s^e^^ nhamis ^^d\ (620) 011 ajan ^^^s mm s^ohM (6O6) oil 9\m ^m.. ^ ^diqioi^ ^ 

K Eixi EF£miEiMe A^ga^ol. tHciciioiM Mm.m ^•-^Ama. 1106 oiiAi, (6O8) ^ ei^ {M^£f ^hciqioim tiimm aijn 
aFoi, 2» a^^Ai^cK 1108 OIIAI. 3^:?! (608) ^ auGiioiM Si Eixi EfdmiEiee esAi^ a^ra&a 

2» ari^am^ nixi si E^£^DlE|2l -si^s oi:?i ^^^mlEl^Aj ^iJighp. oi jn^mm ^Aiiai 

£ 12 ^ 01:^1 E^B^□IE^ (630) s ^^/diai uEfya. ^^^m b^£^ ^^oi, 01:^1 EFahoiEi (630) ^ (6O6) ai s^:?i (6 

08) m ^ 12 m ^^3&afa. 11^:^1 (6O6) ^ (302a). ^\\21^ (304A). eixi ^ei (306a) ^ 5^e>^ oosa) m s 

&shcf. CI3CH (106) dl am ^'^m msi aoi. m^j\ (eos) ^ o\d\ m^\n\Bm s^e^^ Dw^mm j\^m s« tim.m 
AmcK ^xii^o^ ^sa^^, &^::'i (6O6) ^ of:>i KBfoiEis s 5so^e ^ii^^^ms A^go^oj ei3! Mm srin) m m 

^Al^a. o]^'^ (I,) B (302A) Oil EJ^ShOI ^ElM ^^^AI^CK :HI£J¥ (304A) ^. :>j|oi nf£mi 

El G, M A^ga^o^. oi ^»eim ^^i^^eici. eixi ^ei (306A) ^. ^^i^'iis ^Ei §^ Eixi ^ Eixi £113 msmiEi 

m (bi g Lt) M AhgmOl, Blxl timm m^M^Q. S^ohe (308A) ^. 3 Elxl Ms.. ^ S^Si^ EFdmiEl ^^:?| (620) Oil £)5H 
4S@ Sso|E EfafOIEI (aoi ... aon ) M A^g5^0^ Ei2& Mm Sj(n) S ^^^AI^IQ. S Oi:?l WBFaiEIMSI EfS bllOI>^ 

D[ Om ^ 2iX|°K 0\J\ Mm^ EFgJ bilOl^i (S ^AIOIIOII CLf£f, 8000 D^Bi 0\D\ ^MM) 0\O, CQBF/H. 0i:?| E[E\Q\ 

Eie^ El^ bllOl^:: ejEIMB||0|<!^S 01 lA^OWM 3^°h 5!0ICK 

(608) ^ zil 2 t.^^:^L :^f6h::?i (1202) ^ (1216) g 5E?,^e^cK m 2 i^a:?ife (302B), (304B). eixi 

§E1 (306B) ^ S^ohM ^Ei (308B) M S^^s^CK CI3CH (106) dl CHSH d^£^ ^01, fli 2 t^^I^lfe. Oj:?| E^£^□IEIM S 

gEH :»ii4^sdi ^^^Ama. 
^x-ii^o^ ^sa^s, as i^s:?i (606) ^hpgiioi^ 01:71 mdfDi&e. ^ s^o^e E^e.^□lE^ (620) di 2jeH mm 5^°im § 

El DW^mm A^ga^01. ^hCIQIOI^ SG(n) m m^M^O. (guess) o\ai^ (Iq) p ^c- (302B) dl ^^a^OI ^'Ei 

S ^^^Aj^EK :>l|Oi^ (304B) 71|oi m^fOIEl Gq « A^ga^O^, 01 "IIEIM :^^l^ e^Ch. E|x| gE) (306B) ^, :^ 

^l^ilS ^El. Elxl D\\21 ^ Elxl BH3 KafOIEie (bs * Lq ) g A^SmOl, EIXI <M^g ^^^Al^Cf. S^ohM SEl (308B) ^. 

01 Elxl Ms. a SsofE gE) :>||4.^ (ao^ ... aon ) M Afgmoi. 3ll>i: sg (n) M S^AI^IDK 

S^:?l (608) ^ ^HCIQIIOI^ <M^2} Ei^ ^M^g bliia^Ol Sx^ r(n) g ^^^AI^Ef. m^'^m ^AldldlAI^. Ef51! Ms Sj (n) g :?h<iO| 
(1202) HI (sum) gJ^dl ^^S^3. :HI^ SG(n) g J^MJ\S\ ^'M (difference) S^dl a^t-HIt. :)\M:>\ (1202) SI S^B M 
s r(n) 01 CK 

01 ^x^ r(n) g (1216) dl MS^Q. 01 slri^sf^ (1216) S Elxl EhB^DIEIMSj A|S Efg d^6^3, CELP 

3a (102) 21 (416) dl CH5H &^^gh ti^2^ grass 2» 6jmg ^i^asf^ s&e ss&w. 01 a^o^«Ei gi 

Elxl mE.miElMS g,^XFSfah3. (600) °J SSDhE E^afDIEl e&:?ldl SISH ^^£13 gfXFSfSlfe Ssohe :?||>.M3f &JWI Af 

go^01. CELP §^£1 ^^AlEiCK 
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d^g2{g^ ^AioiiMsi ^^sh sss saxpf s ^ss ^Aisjfedi Bisaa. oi ^aiohm^ soismi egg 4= aicffe 201 gsij 

5f2, ^►s^^g A^gs^]^:l afn/Hs s ^^§21 ^ei^ej ^aioiioii B^m ^ SiD. lIf£^A^. s sgg wuioii uaa ^aioiimoii 

tfSsjfe 5!oi oiuzi oi:7ioir ^hais aai s iJffef ^seoii 6.►So^^ sH^oKxof gja. 



(57) s^£i 

1. 

g^^a MS lIH?l!s ShUSI Oi:?| ^!!g 0||# (CELP) SSSHS^H Cfg CELP SSa^S a&A|3|fe §SISAJ, 

CELP S5SS §S nH?l!0|| CHSSh^ iJ^ S = e>M HEI CELP SSBHS e&SKW, Ssoje 3|l4'§e *s 
«A|3|fe SSOfE mSfDIEl 

fe^:?! si^ CELP S5i!m iJfxm imaoii □lg5^fe nixi ii E^d^□lE^sm, 4^:31 celp S3!!°s ae6K)i, ni3ti 

^ an^ mdfoiEisg ^SAisife w:)! iiF£fDi6i ^e5^fe 2M sx\. 

«l 1 ifOII 910\M. 

ssys mdfoiEi 

gj^ 2=e}s fiEi n^msi eg ecna ^i^i gj^ celp ssiisi £chs¥ei celp ssasi eg eojs swgSFfe eg 
ecH awe: * 

gj^ SHS^S SEI 5114=^21 Efg{ WIOI>:§ gj^ CELP S3S2I EfgJ UI|0|>iS¥ei CELP 5SK2J EJg! miO|>iS gjtHgoh 

fe Efg! mo\± awEiM s&sfe ^mm^9i^ s^fe sxi. 
3. 

HI 2 soil aioiAj. 

mx\ a 3=^ mBiomm. a £=eiM m& 5||4*ms AhssKw E^2! ^iss e^Ai^i^ m& m^DU 9i 

Mm. S ^f:?! S = e^H SEI ^ll^^ee A^g6^01 ^Pl 3=5^ g mxi HfyOIEIMg a*!!8fe a*!!:?IM HS5^fe 3!g 

es 6fe §a. 

fli 3 soil SlOtAI, 

Si!j:'ife. 

?ll^ dUI »£fDIEI§ ^ ^^III g^ fisove m£| 5)|4.§s Ahg§K)1 ?ll>i dSB ^^^A|9|fe ^JiSi tfS:)|: 

^^iij urn. gj &01 EI5!! <ysoii s.x\ Ms.m m^MBi^ summ; ^ 

^ui 01:71 asfAis e^ti 5i:iiSfoife si±si^m s&oi^fe ^ses oh^ sxi. 

5. 

fli 3 ifOII 910] M. 

eg £Qi awafe, 

^171 &S:?IOII °JSH AfgoPI soil ^:?l gj^ Ssohe 3)I4=SS fli 3 CELP SSSeS S&AIS HI 3 3ll4^Sg ^SA|5lfe Ssgfe 
6. 

«l 5 soil SICH/H, 

^:7i eg ecH awEife. 

gj^ CELP SSS2I zm 2.C-\Ji g^ CELP 2582] Bg eCHSCf IIH. ^171 fli 3 3ll4-#e e!E)gaiO|g5K)l 2CH ^ll^'S 
§ ^^A|?|^ eiEISaiOIEI: 9i 

gJ^ CELP 55!!2| eg eCHUh &0| g^ CELP 55S°I eg eCHSD feg HH. M 3 PII4'Ms CIIAIOilOlilolOl ^:J| 2CH §gS Jll*^ 

mm ^SAi3ife aiAioijoiEiB ch assi^ ^ses 61^ s^ti. 

7. 

fli 3 soil SICM/H. 
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fli 7 If oil SlOIAl. 

^:>\'n± 0151 nfBfoieies eixi m& m^oi&m s ?ii:i; matoiass ssshm. 
&OI ^3jo| 

^:>\ wafDiEisg A^s3^o^ ^d\9\ shs? HjEig ^ast^ 2=55: 

311^ g» la DisfoiaM ^:?^2| ^E.m ^B\m aisskji ^:>j2| nixi Ms.m m^Md\^ mx\ men s 

ssgfM ga ^ii'^e ^ ^D[si mx\ i^m.m MSBio\ 3ii>; i^mm m^M5\^ s=e}M m&m s&s^fe 2m ^shs 

5fe sxi. 

9. 

Hi 2 ifOII SiCHAI, 

as bilOIri: gItHaOII °|5H AJgSPI SOII. gJ^ S = eis ga 31l4=Ss fli 4CELP S5S^S ae>AI3lfe XII 1 S = &fe gE) 3(14= S 

a sssi^ sife §xi. 

10. 

M 2 soil SIOIAI, 

Ei^ mo\± auiasi ^^s ^:'i si 4celp sssHsva ^iji celp sssss e&Ai9ifc si 2 s=e>s sa 3ii4' s&ijim a 
11. 

fli 5 tfOII 9i(HM. 

M-3 CELP etAh 3)14= CELP fissei as m^°^ aife §xi. 

12. 

M 9 soil SIOIAI, 

&^3| HI 4 CELP SSae SIAI 3(14= CELP SBi)&J 5!s ^S^^ Sffe §x|. 
S^S 13. 

e« nH?L!s smsi celp sss^s^a om celp sss^s esAi^ife gfa°£Ai. 

(a) S« HHfJOII CHSmfe iJ^ Ssgje gEI 3||4=ee gJ^ CELP SSSSS^a CELP SSeoS aSSKX S = e^e gEI 3!i4»ee 
««A|9|fe Si 

(b) fe^3l IIH?L!0|| CHeSffe fflxl WE^DiaeS &^3| gj^ CELP SS!!°S¥a g^ CELP SSSHS ^&8K)1 niXj Si 
3 = ^ DlSfOiagS ^^A|3|fe B3)|« SSStfe 5!g Sfe g^S. 

14. 

XII 13 SOll 910\M. 
3311 (a) fe. 

(1) ^31 2m s=e^s ga 3ii4=S2i si eae gj^ celp ssasj si sas^a ^3i celp ssssj si sa^ ?iti\mm^ b 
3(1; a 

(ID ^31 gj^ ss□^e gel 3II4-M2I agj mo\±m ^3i gj^ celp SSS2I aa biioi>:S¥a 6h3i CELP S5S2I aa mioi^^s am 

SS^fe B3IIS SSSfe 31g ^SSS Ste gfS. 
15. 

HI 14 SOII 9iO\M. 
^31 B3II (b) fe. 

^31 gj^ CELP 5582) g)^ E|3t| Si 3 = ^ ni£fOia, SI 6f3| g^ S = etM 3)l4=es AhgSIO) MSg gfamoi aSS ^SM SaAI3| 

&3II; 
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s 3^fe as. 

S^S 16. 

Jll 14 1,^0|| SiCH>M. 

(i) fe. 

s=e^s na ^ii^'ss celp ssaos^a »i 3 celp sss^s eitAi^i xii 3 DW'^mm ^^M3\^ s 

M 3 31I4=§2I 2CHS CELP SSSSS^EI CELP S3!!°S 2CH §SS ^SA|3|fe B3IIS S 

17. 

fli 16 &OII SiCH/d. 
4^:71 9511 (ii) ^, 

fli 4 ?tm^M2| EfgJ U)|OI:i:g ^171 gj ^ CELP ElgJ BI|0|>iS¥Ed 40| CELP EfS bllOIri:^ StHDSK)! Ei2i mO\± 

§§S ^ll^'Mg aSAI^Ife 9311: 

EfS B||OI>; §§a PH^'MM fe^I^I »| 4 S3!!°S^EI CELP S&AI31 ^31 S = eiS lEI ^ll^'eg ^«A|5lfe 

18. 

M 15 &OII SiCHAI. 

^171 <ym gJ Ef3!! iJaOII :)|^gj 2xF 6!aS ^«A|3|fe 9311: S 
19. 

fli 16 soil 910\M. 

^:>\ 9511 (1) fe, 

ej^ CELP S5t!°j s.m 2ch:?i ^:>i celp ssesi ^:?i ecHMa ye ini, sf^i ;gi 3 DW^^mm ejEisaioisoioi 2qi 

^31 gj^ CELP S3S2I ^31 2.L-\D\ CELP SSSSJ ^^3| £g 2t|SCf feS (IH. ^:>\ Mi 3 ^ll^'Sg dlAIOIIOiiloFOI 2CH 

20. 

fli 16 soil SiCMAI. 

m 3 CELP S38S efAl 3114= CELP SBSgJ ^SSS Sfe g^S. 

S?»21. 

XII 17 soil SIOIAI, 

m 4 S5SS a^ffii^g # CELP SBSSJ SIM ^SHS SIfc gfS. 



fist 

CELP3|&-CELP3|y SSCH SlhS ¥ISh g^S ^ Sz|3| ^HAiaCH StD. 0! SXIfe H = 9S HIEmiEl a&3| 013| EldlOIEI aS3| 
g SSgfCI. 01 SS9M DISfOIEI S.m 2CH gJblEI Si ElgJ UIIOI::;! gitHEia SSgJO. 01 g^SS. gj^ IIH?J2| SSghe 

3ll4=ss CELP SSS^S^EI CELP SSSSS ^SAI^Ife 9311, S MS IIH?;!2| mx\ » mEfOISes gJ^ CELP S58fi 

S¥EI CELP SSSHS ^SfAI3lfe 93IIS SSStCK S^ofe ?t|>=ss ^g>A|5|fe 931lfe. 5 = 9^ gEi 31I4=S2J 2^ 2CHe 
gj^ CELP SH 2L4^^EI mm CELP fiSBSJ 2^ 2D|S aUlilSlfe 93(1. g! 3 ^3^°l 31l4^g2| Efgj tHIOj^iM gJ^ CELP SSS & 

gj U||0|>sS^E| CELP SSBEfgJ WlOli^S 21blil8Jfe 93||g SS&Cf. 

□ia2 
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